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w m m 

[0001] &mmit. Tyih-r^C7/^^^(Alicyclobacillus)JR0, hV<itT])^^^ 
7* • Ti/F'TUXhVX (Alicyclobacillus acidoterrestris) 0<£> 1 6S rDNA{w# 

fc«^7-f^~^^h/jibtJ«^Ty^^n/^^7^-Ti/KxW^hy^^>16S rDN 

[ooo2] Ty^Mw^y^wmn., &m.mz.m&-m&Txmmi-z^mj&!&mmx& 

s^^wi-ry^>r^n/^^-T^K^i/^hy^m^^^*^J®ia0^bT# 

[0003] ^r-c\ ^f»afc^&fci»Cfc«>i^ ry^^^^^9^JR»0©«iw j ^»s>J 
m^^^s^$tv-c*3t), &^fr<ojrmmm£tixzti 0 mz.&. ba 

Migtfi GMWfcfcllfcl) ^Semi^igift (##fF:£Ifc2) Jfc^tt Hi J£tti£l/C#£- 
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[0004] wn<m&mtL,xttL* M-^^^ttt^fifflt^mv^i, 

[ooo5] mfc*Mffift^m&m^tzmmimmztix%iz 0 mx.\-£, pcr^^ 
i6s rvNA(Dmm<Dftmz£ttm(&&wxm)teb*xhz>f>K ^<Dm^h 

[0006] «&fF;$Ci)U : H^fF^PSWO 

^WFZSC&fclrG. Deinhardk, System. Appl. Microbiol. , 10, 47-53, 19 
87 

^#fF:£$t2:B. Hippchenk, Arch. Microbiol. , 129, 53-55, 1981 
^#fP^ti^3:K. Goto, J. Antibact. Antifung. Agents. , 28(8), 499-5 
08, 2000 

##l*r;SClK4:K. YamazakiPj, Lett. Appl. Microbiol. , 23, 350-354, 19 
96 

3¥*fcW?JCtBk5:K. Yamazakfe, Biosci. Biotech. Biochem. , 61(6), 1016- 
1018, 1997 

##fF^6:K. Goto£>, J. Gen. Appl. Microbiol. , 48, 243-250, 200 
2 

[0007] ±m<Dr$mmzmfy, ^M^m^mbmrnm^h. mmx\ m^ryiM 

»w^^tn B D^*t, rvv-4?v/<?-7xmm<D&miz.~o\,^x^ mmx, 
&mtmm'm%m&m&i-z^bxhz> 0 
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[0008] #3BeB#e>tt, frfrzwm&M&'tz^&n&mte, mm.^m.^mmR^ 

£>5Loop-mediated isothermal amplification (LAMP) &(S^#fF^PBW 

[0009] -ft££>t>, ttmizTyy-wv'^^mM. h^nrr^^n^y^r^v 
[ooio] ^wtnittHr, tfetftry "9-^0^9^*18 ryiwix*^ 

«««r*fi<li:U 16S rDNA^#M^^9-Y-v— T'^16S rDNAOt^fi^^ 

[ooii] Tm<D(i)-(i3)Kmm.£tiz>. ryiwn^?* 

[0012] {l)TW-4?v;^=77,mM(016S rDNA»te^gS^J<D81#^k934#<D^ 
(2) fiE^J##l— 4-C^$ttS»SftE^J*^*5^y^^i^^K-feyh*^«CO. TV 
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(4) mmm^9-i3x^ti^mmmm^h^^v^^^^±yh^hm. r 

V^fti/^y* • Tv'K^l^by*^ 1 6S rDNA£>^5£3gii&£iti|>g *SW£T}} 
y-^?ns^y* • Ti/K^W^y*^ Wffl^-f fey h, 

(5) &#*ic#&-t-5Ty iwcv<^9;*jra©tft mxmxhox^ mryw?* 

^9^mM(D16S rVNACDWfemtft&IM&JbV, _h|B(2) ^lE^tO^-T'x'— fe 

(7) ^#:^{C#^t-^Tyi^^n/^^-T^K^^hy^0^W^^fcoT 
, ^TV^^^y^'T^VTU^hV^M^lQS rDNA<£>#^^A|££r^lft£L. 
_h|E (3) ^IB^©^^— feyKC^16S rDNA^»#S^§rigt^^) (CLAMP 

(8) ^#:4'i-#^t-^Tyi^^n/^^^-T^K^l/^hy^0<^^m^i&T*fcoT 

JtfE(4) (CfS^O^^-x'— fes^-e^Q6S rDNA<D4#^gigfc£rig4Rlft (CLAMP 
£(cJ;t9igi|>g£-£. ^±ii|.s0#i<DW^^?tm-r6ri:?r#tiS:i:i-^, TyiM^'^ 

(9) ^^?rii0^L, mmm*^DNA^^5>HIL. ^DNAt£|Sf (£*j-LT_hiE ( 

i) izffcM<D77^—&m^^xLAMpmz£vmm5Lfczn^\ ryiM^n^^ 

(10) &fc&mwmmi,. mmm^rMAnnzftMu &DNAmw^ttL,x±. 

IE (2) (CiE^T^M^— ±vb&mi<^XL.AMPmz.£<9mm&fc$:fti<\ T!flW 
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(umft&mmmmu m^.m^hDNA^n^mu mvNAtzwizttvx± 

IE (4) XZ^mSO-f^^— i~yb£fflV^LAMP&{;i£9^Sj&&fTV\ TUi^^ 
(13) _hlE (1) — (4) <7^-f ^lo^fE^T 0 ^^— feyk ^ 

bo 

[0013] _hlEtf> (1) - (4) (DffifetDzfy^—tttezfy^—^yh&LAMPm^mmi- 
AMP^T^fe6ii*I^#^^T^i|>Si-§^#^OM^T-^^it*S$^ 0 

5iclt, ry-y-^n/^^jsm^^tb-ct^o ±iEo(3)£fcte(4)<D2*ao:/7 
^■v— tyhtt, ryiM^n^^** tm^ w*by;*l§ (i6s tdna) ^4#^#j-e 
fc5<D-c\ Ty-y--r^n/<^^m®o , pT\ ry-y-^a^^^^'Ti/K^w^hy^fli 

^•Ti/K^^by^^^^^^Ty^^n/^^^MM^O^'J^^ffl-et^) 

o 

[0014] ^0J(O^tH^^#^^^(^x.ii, 

2&>bll#b;^0^£LTDNA»**&#«U ^ODNA^JjSf {31±|BO (1) - (4 
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[0016] *fc, *mw\z.£5Tvw?v'<^7xmm<D$iMjjmn, 5-8 
[0017] nanism, ai^9^— ^is^ajte^jeffis^o^jsmsr^-rtt^ibia-c 

fc5oM:v-^ — , Bc:Bacillus coagulans ID237, Pp : Paenibacillus poly 
myxa ID322— 1. Bl: Bacillus licheniformis ID354— 1. Aat:Alicyclobacill 
us acidoterrestris DSM2498, Ac: Alicyclobacillus cycloheptanicus NB 
RC15310, Aac: Alicyclobacillus acidocaldarius JCM5260 o 

"t?fo<5o Is — >M:"V — % Ac:Alicyclobacillus cycloheptanicus NBRC1 
5310, Aacl :Alicyclobacillus acidocaldarius JCM5260, Aac2:Alicycloba 
cillus acidocaldarius ID313—1 S Aac3: Alicyclobacillus acidocaldarius I 
D313-3, Aatl: Alicyclobacillus cycloheptanicus NBRC15310, Aat2:Al 
icyclobacillus acidocaldarius JCM5260, Aat3: Alicyclobacillus acidoter 
restris ID313— 4, Aat4: Alicyclobacillus acidoterrestris ID331— 1 0 

$tWiM'V&> : &o Am: Alicyclobacillus mali IAM14936, Ap: Alicyclobacillus 
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pomorum IAM14988, Aap: Alicyclobacillus acidipHilus IAM14883, 
Aat:Alicyclobacillus acidoterrestris DSM2498 > Ac:Alicyclobacillus cy 
cloheptanicus NBRC15310, Aac : Alicyclobacillus acidocaldarius JCM5 
260 N Aac:Alicyclobacillus acidocaldarius JCM5260 o 

[0018] *mwn, &ft&£xf&ftifcnmm&mz&mbh^o)fr£t*'k&^ 

S*fcj (;£ftm£r$ft> 3 J! ^\ No. 535, 4-1 2 X 2003) t^oT, ^^^^ 

ffli#ifeYSG^i#lfi(^#^^:0. 2%, >?;\<^— *:0. 1%, RT^tixV^rO 
. 2%,*5*c:l. 5%,pH4. 0) 45^*3-5 B^-TSo mmUTtfcM^ 

[0020] — *\ ^^^^ig^aH^^^O^^. ^r(D^^YSG^ft:^^^»b 
, 45^^3-5 0 *&H«£YSG*3cigi«!l;:&*jU £e>KM5'CC3 

o 

[0021] ^wco^w • WJ&i-te, i^-^/^u-rYSG^i#^-ettl^L/i^^. 

[0022] 3&*5 % ^wjNH^r^ffl-rsr^flcj^w:. mmmrv^^^v^-r^y'u^h 



WO 2005/035789 8 PCT/JP2004/014959 

&mz$o\ TV y-^fn/^?* • Ti^VTU^hV^Mt^tDm^TV^^^ 

Kx^hy^^^MJi-s^^^-To *M*w*-cffiffl-rsr*ij3ejttt, taw 
mTmmmxfo%mmwfftefflwooo/28082 j &s<^7i'vK 

-t— ©tf4SS<&-fes>MFn\ F3, BIP, B3)tbT^tf-r5o 

[0025] ^|SW^*3V>T, TVV4?v/<^9*mMz!&mfote'7 : 7^--^yhhL,X^ fflx. 

-C. Ty^*n>*^9;*JR0fc#Mttfc:^^— fcttU *r0>1S<B16S rDNAOt 
5£fg«(141bp)Sr«fM6«jHHt<BRr^7 p 9^— -CfcSo fc*3* 16S rDNAO^ 

[0026] (Al^-Y-v— feyh) 
Al-FIP 

5 ' -TTGGGTTTCCTTCGGCACTGAGATACCCTGGTAGTCCACG-3 ' (gE^J 

##1) 
Al-BIP 

5 ' -ATAAGCACTCCGCCTGGGGAGCCCCCGTCAATTCCTTTG-3 ' (gE?U# 
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-^2) 
A1-F3 

5 ' -GTGGGGAGCAAACAGGATT-3 ' (ME^J##3) 
A1-B3 

5 ' -ACATGCTCCACTGCTTGTG-3 ' (61?IJ##4) 

[0027] #mWfc&\,^x. TVWfv't^X'Tis^TsxhyxMnfrlizG&ftitir?^ 
■r— t-yh£LX* 0!l*.fi£TiE0>2i!fl0>:77-<-v— tyYiAlatZf^^—tyY. rAlat 

S rDNA©#SW(139bpt>b<ttl46bp)«^i#gpri6-e«)S*S, <&«>T!JiW 

[0028] (Alat^W-^— feyh) 
Alat-FIP 

5 ' -ACAAGGAGCTTTCCACTCTCCAAGAAGGCCTTCGGGTTGT-3 ' (@B?!| 
Alat-BIP 

5 ' -TGAGACGGTACCGAGTGAGGACGCTTGCCCCCTACGTATT-3 ' (IB^J 
#-5§-6) 
Alat-F3 

5 ' -CAAGCCTGACGGAGCAA-3 ' (IB^>J#^-7) 
Alat-B3 

5 ' -CCCAGTGATTCCGGACAA-3 ' (IB?IJ#-5§-8) 
[0029] (rAlat^9^— fe^W 
rAlat-FIP 

5 ' -AACACAAGTAGATGCCTACCCGCAATCTGCCTTTCAGACTGGA-3 ' ( 
SE^iJ#-^9) 
rAlat-BIP 

5 ' -TTGAAAGATGCAACTGCATCGCTCCGTTACCTCACCAACTAGC-3 ' ( 
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IE^iJ#-^10) 
rAlat-F3 

5 ' -CGGACGGGTGAGTAACACG-3 ' (g£?IJ#-*§-l 1) 
rAlat-B3 

5 ' -TACGCATCGTCGCCTTGG-3 ' (ffi?U## 1 2) 
rAlat— LoopF 
5 ' -ATTAGCACCCGTTTCCGAGT-3 ' (IB^J#-^1 3) 

[0030] ^^\z^ir^rv^^^y^mM^XX/yi^cnTV^^^7^'T 

srffl v >TLAMP&m^v \ *gm.mfe*mm (MSteo-estrei mm) &n 
mu &bftmt$-&muz&. ^<D^m\z.x^xmm<owA^mvx. ^<d 
mnmmt. LAMPSrroigmi&m, ^v>iiafot^ft(aot^nit#5o 

coo3i] sir. nMM&mfx&&m&£bKM f ftmzto&'tz*K j&mtKM><»% 
[0032] mmmi) msm&mes tdnamm±^mm 

[0033] mmVit^^— feyh) 

, Al-BIP (gB^J#-^2) % A1-F3 (gH^lJ#-^-3) , A1-B3 (E?!l##4) ] tt, 16S 
rDNA<©— 8B(141bp)«r*£*Bi-So TyiWn^^-TVKTM^hy^JH^ 
tyM [Alat^^— fe^h : Alat-FIP (iB?lJ##5) . Alat-BIP (IB^J# 
-5§-6) „ Alat-F3 (gB?lJ#-^7) , Alat-B3 (gB^J#^8) ] fit, 16S rDNA© — 
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h2[rAlat'7 0 7l'-^— fe^h:rAlat-FIP(|B^J#^9) % rAlat-BIP(IE^J#-^10) „ r 
Alat-F3(8E?U#-J§-11K rAlat-B3(SB?lJ#^-12), rAlat-LoopF(@B^J#-^13) 
]f*. 16S rDNA<D— g|5(l46bp)^i#it'S-r^o ZXlbO)-??^—' ^yhKX^TV^ 
-f^uy^y^mW. Tyi^^n/^7^.*Tv'K'7 L W^hy^0^>16S rDNA<Di|i|>g 

[0034] (y/ADNA(Ol^®l) 

%, W^^V^rO. 2%, *5>c: 1. 5%, pH4. 0) iCffiMU 45^2-5 0 HQ 

izHmU 37^-^2-5 0 TO^fTofco ^^^PrepMan(^)U 
ltra (T^-TK • ^ W^*3rMt®D £/B V ^yyADNA^itlJLfc. 
[0035] (LAMPfe^Sitfc^lf*!) 

LAMP^J^^fc^it'l'gteLoopamp DNAiii|>gfi^£^.yh mmit^ttM) & 

[0036] (i£*§»3<£>#tJ±i) 

T^tf^xm^m^tftco ^i?vj*yz*^4vmmxno&m%i&i,t^ 
mftmmMLrXVNACD/^&mmistc m i-3^m^u^) o 

[0037] Myy^—^XXfMat^^—K^^X^m^^i^t^tzh^miXh 
[0038] [£l] 
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ai r u?- 


Alat 7*7^- 


Alicyclobacillus cycloheptanicus IFO15310 


+ 





A li eye l obaci I I us aci doca I darius JCM5260 







Alicyclobacillus acidocaldarius ID313-1 


+ 





Alicyclobacillus acidocaldarius TD313-3 


+ 





Alicyclobacillus acidoterrestris DSM2498 


+ 


+ 


Alicyclobacillus acidoterrestris ID313-2 


+ 


+ 


Alicyclobacillus acidoterrestris ID313-4 


+ 


+ 


Alicyclobacillus acidoterrestris ID331-1 


+ 


+ 


Bacillus coagulans AHU1366 




_ 


Bacillus coagulans AHU1367 





— 


Bacillus coagulans TD237 






Bacillus licheniformis AHU1371 






Bacillus licheniformis ID351-4 






Bacillus polyrayxa IAM1189 






Paenibacillus polymyxa ID322-1 







+ : hmm-s - : HMB-Br-r 

NBRC: Biological Resource Center, Biotechnology Center, National Institute 

Technology and Evaluation, Tsukuba, Japan 

JCM: Japan Collection of Microorganisms, Saitama, Japan 

AHU: Faculty of Agriculture, Hokkaido University, Japan 

TAM: TAM Culture Col lotion, Institute of Molecular and Cellular Biosciences, 
University of Tokyo, Japan 

DSM: German Collection of Microorganisms and Cell Cultures, Germany 
II): -tf-yatfa If— /Uftffitf; 



[0039] mi^l.tcXo^ Al^v-t^h^V^, TW'CfV'^yxmKm-t 
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[0040] mnM2) ^i,^mvt r.m^(D^\i 

YSG^Jgi£(@l«^3^:0. 2%, ^=3—^:0. 1%, "5ngtt7=V7V:0. 2% 
. *5c: 1. 5%, pH4. 0) :*-l^v\ y^=*. /W, ^^^m^t^P^T, 45<C 

-e2-5 b m-(^^-hvtc 0 mm^hmm^m^ ^m^tzmm^.M\^x, m 

[0041] mte^MVr^Xzmfc) 

mX\ ?yj*DNA&MW^tc^ MicroSeq 500 16S rDNA^KT^^MT- 
[0042] [^2] 





ai r ?<(■?- 


Mat 7° 74?- 




No. 1 


+ 


+ 


A. acidoterrestris 


No. 2 


+ 


+ 


A. acidoterrestris 


No. 3 


+ 1 




A. acidocaldarius 


No. 4 


+ 




A. acidocaldarius 


No. 5 


+ 


+ 


A. acidoterrestris 


No. 6 


+ 




A. acidocaldarius 


No. 7 


+ 




A. acidocaldarius 


No. 8 


+ 




A. acidocaldarius 


No. 9 


+ 




A. acidocaldarius 
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[0043] &2fc^Lfc«fc5fc:* &fc*MVT<M&^ ftM&tittmmttXTVWfv/*'?-? 

fcNo. l#c, No. 2$c*3£tmo. 5W(7)^^^X^ Alat^-f^—KX^m^M 

[0044] (mnM3) ^mn^<DTV^^<^^mm(D^m 

Alicyclobacillus acidoterrestris DSM2498t*Sr^PL/crf?|SO^*S!J^^ 
mfrfcmmKlOcfu/ml)^ 30ml(DYSG^^ifet^b, 45^4- 24B# 

[0045] #ig^R#Pfm-:i3tt<5YSGi#*$a. Oml£l2, 000rpnTtr5#fII1aI>kU ISffcfc 
HURbfeo *fr*200/«l©TEy<y7T— (lOmM MJ>Mgife % 0. ImM EDTA, 
P H8. 0) H:«»U!:3L jt'&^HKL-C, ^#£*5fc#Ut 0 ffii*Ufc®teS:lOO/z 1(D 
PrepMan(jffi$iOUltraK:«$BU 99^Tn5#PfO>!jnff^SUbgL 12, OOOrpm-C 

[0046] ±EO^^l-fotlSUcDNAM^il ^Jg^!lli:[^#tnbT 

[0047] — &mm*$m K*5V ^H?ft©-SP«:YSG^i$«&©»ab, 
[0048] [^3] 





»fiS**P*IHl (hr) 


O 


4 


8 


16 


24 










+ 


4- 


(cfu/ml) 


0.3 


<10 


40 


lxlO 4 


6xl0 5 



^t|B* : YSG *>cifflfi-e 3 B W (45*0 ift«LTi!|]£ (cfu/ml) 



[0049] ^3^Lfci5t^ -Bfe@S^)Jtmi§#^fT9fcttt?, *J»0afelcfu/ml^T ( 
YSGmfc&mz&m)(DTV^?v/^7*-Ti/h*'rl/XbVxW&, Alat^W 
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[0050] r»^0 ®H4^j^-^jg^j (j&frt&^^L 3fi No. 535. 4-12, 2003) K 

[0051] mmm4) mWM*tote&&m (rmds-sps) -effi^.^m<Df§feBiJ 

MDS-SPS (Iffifll :VJ?$T#:-y-v#ti\?—MlM) tf s &5o ^O^-Ci&mU^ 

[0052] AlicyclobacUlus acidoterrestris DSM2498£^;!jnLfcrfc8g<D$i$igy>'=f jg: 
fttfc|Sf lml (lOcfu/ml) fc*^?^^*— "T^iBUfco 0&»*Ufc7<>^/9>' 
7-r^-SrYSG*55«fiftt5:«t* % 45 < C'C5-8li#M^«|bfc(i||0iS«). 

(DPrepManC^)!!!^^^/^— 99^-^1 5^ra»^SbT, DNA 
4ri*ttJbfco W^-WLT, ^»Jl^l^^^bT. Alat:/?^— SrJflV^ 
TLAMPfe^j;9^^<Diii|6^J;^iii|iB0^^W^fTo7^o ^m^4f^Lfc: 

[0053] [^4] 





«F*B*in (hr) 


0 




8 




X 


O 


O 



Q : A. acidoterrestris jr^lZii X : A. acidoterrestris j* 



[0054] mizmi,tc£5i^ mim&w&E&n. (rmds-sps) m^^i:(-<tt), £fc 
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y^—^m V ^fcLAMP^^«toT!iSiJi-^Ci:^-C#fCo 

[oo55] ^nnm^(o^m^(Dmmnx^T]}^^^9^m^m^ ryin^ 

0 0 
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m^mm 

[2] nm^i-4x-m^ti^mmwim^^vdt^u^v±^b^hm, 

4?us<^7X'Ti/bT^XbVxm<V16S rDNA©4#£®#&i£*Il^t6fcTyiM' 

[4] ^j»^9— i3^$*L5»i»^j36^*^ydr^u^K*yh36»fc*o, ry 

^^n^7*-T^K^l^hy*0<D16S rDNA<D#^M^l#*S'5JHg^Tyf- 

[6] «ifr^^#^i-sryi^^n^^^9^«ls©^w*ft"C*)oT, Rryiwn^ 

^9*JRHr<E>16S rDNAOttJSfWE&aiWfcU SS*^2ls:|B*©^9^— fey 

[7] tfefftptc#^^sry^>f^o^^9^-TVK^^hy^^m^&T?«)oT, 

\Z%ffiL<0-?*7^~ fey K^tt 1 6S rDNA<B#j£3l*£&3B#tf<J (-LAMP 
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sa^it*!^, mm^mm^mm^mm-t^b^WLb-r^ ryiwn^ 

|f^^4(C|B^^^^— fe5/hT^16S rDNA(D#^i|clrl^W(-LAMP 

i(cib«<d^^— ^ffiv^TLAMP^{cj:«?^ill>sK^^TV^. TyiM^n^7* 
3\z.mM<D77^—±vh&m^^xLAMpm\z£vmbMRjfc&^\ ruiw*'* 

[12] &#£*g®Jg^U Wm0a^DNAffc|Sf&#gtU ^DNA^^^UTm*^ 

4^ie«<d^^— ^r^^^fflv^-cLAMP^fe^cJ:^9lil|lsSi^^^^ : fTV^. ryiM^n^ 
DNA^y^-- dNTPs, BijfcMffimz<Pte<th^t*zbZ'$Wcbirz>, ry^-r 
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